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1 INTRODUCTION

This document is the Galileo Open Service (OS) Public Performance Repofor the period of January,
February and March 2022. Since the declaration of Initial Services (IS)in December 2016, a new
edition is published after each quarter, in order to provide the public with information about the
Galileo Open Service measured performance statistics.

The document reports on the following performance parameters, with respect to their Minimum
Performance Levels (MPLs) declared in th¢OS-SDD}

3 Galileo Open Service Ranging Performance

3 Galileo UTC and GGTO Dissemination and Determination Performancge
3 Galileo Positioning Performance

R Timely Publication of Notice Advisory to Galileo Users (NAGUSs}Y.

In addition, information is provided about magnitudes and metrics which are not subject to MPL
target, i ke it is also the case of the newly
Obser vat i ohedocumbnathem comfrises the following sections:

Section 1:introduces this report, including the status of the Galileo constellation over the quarterly
reporting period.

Section 2: provides an executive summary descibing the achieved performance. Details are
reported in the following chapters .

Section 3: the Open Service Ranging Performancecomprises2s u b s e ¢ Parsloh Availabiity
of HEALTHY Signal in Spaag a GalileodSignal in Space Ranging Accurady .

Section4:th e UTE€ and GGTO Dissemination and Determination Performancé presented in two
subsect i oAvalabilitytoh the @alileo Time Correlation Parameters and of UTC
Determination6 a n d Actuhaey ofoGalileo Time Correlation Parameters . Performanc
evaluated for the Universal Time Coordinated (UTC) Time & Frequency provision Service and
the GSTGPS Time Offsé(GGTO) Determination.

Section 5:th e Gableo Positioning Performanced i s i | |l ust r at e dvaiabilitybfihe s ubs
Galileo Positioning Serviced  a Galileodmeasured Positioning Performance) .

Section 6: th e Tingely Publication of Notice Advisory to Galileo Users (NAGUsYis analysed.

Section 7: preliminary performance info about new Galileo OSNMA Service is reported, given the
ongoing OPubl ic @mnesuaced by thée Gatileo Bdnacs Mofice #09 [SVYNOTE
#09].

2 NAGUSs are issued publicly by the European GNSS Seevitre (GSC)
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Section 8: all the cited reference documents are listed.
Section 9: the adopted terms, acronyms and abbreviations are defined.

Table 1 provides the status of the Galileo constellation for which the performance data has been
measured over the reporting period.

SV ID CCSDS

Satellite Code (PRN) ID [hex] Orbital Slot Status
GSAT101 11 3A5 B0O5 Usable
GSAT0102 12 3A6 BO6 Usable
GSAT0103 19 3A7 Co4 Usable
GSAT201 18 261 not-nominal Not usable
GSAT202 14 262 not-nominal sinceFebruary 18, 2021
GSAT0203 26 263 BO8 Usable
GSAT205 24 265 A08 Usable
GSAT0206 30 266 A05 Usable
GSAT0207 7 267 C06 Usable
GSAT0208 8 268 co7 Usable
GSAT0209 9 269 Cco2 Usable
GSAT0210 1 26A A02 Usable
GSAT211 2 26B A06 Usable
GSAT212 3 26C CO08 Usable
GSAT0213 4 26D CO03 Usable
GSAT0214 5 26E co1 Usable
GSAT0215 21 2C5 AO03 Usable
GSAT0216 25 2C6 AQ7 Usable
GSAT0217 27 2C7 A04 Usable
GSAT0218 31 2C8 A0l Usable
GSAT0219 36 2C9 B0O4 Usable
GSAT0220 13 2CO0 BO1 Usable
GSAT221 15 2C1 B02 Usable
GSAT0222 33 2C2 BO7 Usable
GSAT2233 34 109 B0O3 In-orbit test
GSAT224° 10 10B B15 In-orbit test

Table 1 : Galileo Reported Constellation Information

3 Launched on 05.12021; actually, imdergoing In Orbit Test
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The two Galileo Space Vehicles GSAD201 (E18) and GSAT0202 (E14) have beentemporarily
removed from the provision of active service. Thiswas notified with NAGU 2021008, and the reason
is clarified by Galileo Service Notice #05 (SNGLR2021001, [SVNOTE#5]).

For the most up-to-date information about the Galileo Constellation, please refer to the information
published by the European GNSS Service Centre (GSC) on its website:

GNSS Service Centre Web Resources

Constellation Status Information https://WWW.qsc—gur_opa.eu/_svsterrserwce
status/constellationinformation

Reference Constellation Orbital and https://www.gsceuropa.eu/systerrservice

Technical Parameters status/orbitatandtechnicalparameters

Incident Reporting http://www.gsc-europa.eu/helpdesk

(Galileo Incidents Report Form) AGwSLR2NI | DIFfAfS2 LyOA

Interactive support to users http://www.gsc-europa.eu/helpdesk

(Galileo Help Desk) AGwlkAaS @2dzNJ ljdzSadaAz2yasé

Table 2 : GSC main information web pages for Galileo status

The Galileo Helpdesk at GSC allows close interaction with users, both to support the exploitation
of Galileo services and to collect relevant information on signal performance as observed by the
users.

The GSC is also responsibldor providing the Notice Advisory to Galileo Users (NAGU) messages,
as detailed in Section 6.

Note, that since January 2022, the reported metrics arebased upon the new [OS-SDD]edition v1.2,
which is in force since mid-December 2021.

The main changes with respect to the previous edition are recalled below:

1 the MPL on the "Per-Slot" Availability of healthy SIS isincreasedto 92% (from 87%), for both SF
and DF combinations;

1 the MPL on availability of PDOP¢ 6 is increasedto 90% (from 77%); moreover,the new target

of 87% for the Availability of the same metric at WUL has beenintroduced ;

1 the MPL on the Availability of Positioning with a horizontal positioning accuracy better than
7.5 [m] and a vertical positioning accuracy better than 15 [m] (95% confidence level) isincreased
to 90% (from 77%) for both SF and DF at AULand to 87% (from 70%) at WUL,;
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the MPL on the Availability of the Galileo OS UTC Time Dissemination isncreasedto 95% (from
87%);

the MPL on the Availability of UTC Time Determination accuracy better than 31 ns (95%
confidence level) isincreasedto 95% (from 87%);

the MPLs on UTC Time and Frequency Dissemination Accuracy ar@o longer normalised
annually; their target values remain unchanged (respectively: 30 [ns] and 3EL3);

the MPL on GGTO Determination Availabilityis no longer normalised annually; the target value
remains 80%

the MPL on GGTO Determination Accuracy targe is no longer normalised annually; the target
value remains 20 [ns] (95%)

the targets for MPLs on timely publication of NAGUs are alsoupdated: at least48 hours (2 days)
before any planned events, and maximum 30 hours (1.25 days after an unscheduled service
event occurs (the values werepreviously respectively 24 hours and 72 hours).

Copyright © European Union, 2022
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2 EXECUTIVE SUMMARY

During the quarterly reporting period under consideration, the measured Galileo Open Service
performance figures exceed the Minimum Performance Level (MPL) targets specified in the[OS
SDDJ in all cases The following dashboards summarise the compliance with MPLs, using the colour
coding defined in the successivelegend:

January22 February22 March-22
OS | Target Space

MPLS o e --
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Lo
L
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o~y
Gsam103  E1o. I | S [ S
Gsam203  E26 [ I I s
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GSAT211
[95%] GSAT212
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GSAT221 EIS ------=-----

GSAT0222 E33

¢7m

Accuracy, Any Satellite

o
=
>
c
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@
—
<
2,
®
3}
®
Q
0p]
=
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2
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Table 3 : MPL Fulfilment Status-Dashboard (1/2)
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Legend
MPL measurement not available
Target Value for MPL is fulfilled
Target Value for MPL is NOT fulfilled (less than 10% away from the Target Value)

Target Value for MPL is NOT fulfilled (more than 10% away from the Target Value)

E1/Eb5a user

E1/E5b user

E1l user ¢ 2m [95%]

E5a user

Accuracy, Over All
Satellites

E5b user

E1/E5a

SIS Ranging

E1/EBb

Perslot E1l

Availability

E5a

E5b

PDORE 6 ¢ F/NAV (E5a) 2 90% @ AUL

PDORE 6 ¢ I/NAV (E1B and E5b) | 2 90% @ AUL

PDOR 6 ¢ F/NAV (E5a) 2 87% @ WUL

PDOR 6 ¢ I/NAV (E1B and E5b) | 2 87% @ WUL

Dual Frequency EE5aEX-E5b 2 90% @ AUL

Positioning and DOP
Availability

Single Frequency E, E5a, E5b 2 90%@ AUL

Dual Frequency E5a, EES5Db 2 77%@ WUL

Single Frequency R, E5a, E5b 2 77%@ WUL
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OS MPLs Target Value

UTC Time Dissemination ¢ 30ns [95%]

UTC Frequency Dissemination <3E13 [95%)]

Accuracy

GGTO Determination ¢ 20ns [95%]

UTC Dissemination 2 95%

UTC Determination Accuracy 2 95%

2
E
<
‘<
>
<

GGTO Determination 2 80%

Planned Timeliness 2 2days

Interface

Unplanned Timeliness ¢ 1.25days

Table 4 : MPL Fulfilment Status Dashboard (2/2)

The -8p ewadability of a Healthy Signal is well above the new MPL threshold of 92%, with
averaged monthly values at least equal to 98.64% for every Single-Frequency (E1B, E5a, E5b) and
Dual-Frequency combination (E1/E5a, E1/E5bjluring the quarter.

The monthly figures are normalised annually, according to the MPL definition, by a moving average
applied over the most recent 12 months.

The Signal in Space Ranging Accuracyshows a 95" percentile monthly accuracy between 0.21 [m]

and098[ m] for individual space vehicles (O0OAFgr Sate
Dual Frequency signal combinations®, the figure is in the range from 0.15 [m] to 0.31 [m].
Compliance with the [OS-SDD] MPL, where the threshold is specified as7 [m], is achieved with
considerable margin by all satellites of the Galileo constellation.

Also, the evaluation of worst-satellite ranging error at higher confidence level (99.9%, not subject

to MPL) shows good values (ref.: Figure 5): monthly accuracy between 0.84 [m] and 2.02 [m] for
individual space vehicles (0Any SA4fa DlaliFteguéncy on S
signal combinations °, the figure is in the range from 0.59 [m] to 1.11 [m].

The average Ranging Accuracy at constellation level( o v er 0 Al ,Iref. B@ute 8)lptovidese s 6
figures oOper si gthanlordequal ioa®40 [} fer Sibgk tFieqency signals and

0.17 [m] for Dual Frequency signal combinations. The results achieved are almost one order of
magnitude better than t he specified MPL threshold of 2 [m] .

4 Ranging measurements on the OS sigkalsE5a, E5b

5 Ranging measurements on OS signal combinations E1/E5a, E1/E5b.
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Concerning the UTC Time related Serviceboth Availability of the Dissemination and Availability of
Determination with a target Accuracy( ¢ 31 [ns]) are characterised, as perFigure 9 and Figure 10.
In both cases, metricshad a monthly value of 100% during the entire quarterly reporting period ,
while the [OS-SDD]new MPL target is 95% for both.

The Availability of GGTO Determination metric was96.89% in January, 100% in February and March
(ref.:Figure11). Werecallthato d u mmy 6 GGTO coef fi ci entirsdantaey\(ref. b e en
NAGUs 2022001 and 2022002). The figures provided in 84.1 are no longer_obtained by averaging

over the last 12 months. The measured values are comfortably above theunchanged [0S SDD]

MPL target of 80%.

Good values are also achieved for the UTC Time Dissemination Service Accuracyref.: Figure 12)

better than or equal to 5.8 [ns] during the reporting period ), the UTC Frequency Dissemination
Service Accuracy(offset ¢ 4.9 3 10'14, as per Figure 13) and the GGTO Determination Accuracy
better than or equal to 2.8 [ns] in the reporting quarter (ref.: Figure 14). The MPL targets, which are
respectively 30 [ns], 3 3 10 ™ and 20 [ns], are all met. All figures related to time accuracy maintain

the same targets in the new [OS-SDD] but they are now computed on measurement samples

collected over 1 month_and no longer referred to annual time series.

The [OS-SDD] includes commitments related to a full 3D Positioning Service that are consistent
with the achieved deployment status of the Galileo constellation, which currently includes 22 space
vehicles actively contributing to the provision of navigation services. The associated metrics are as
follows:

Regarding the Availability of PDOP ¢ 6 (ref.: Figure 15), the [OS-SDD]in force raises the MPL target
for the Average User Location (AUL) t090%, and introduces a new target, which did not exist before,
of 87% for the case of Worst User Location (WUL. In the case of WUL, themeasured availability
figure was better than or equal to 98.47%, while for AUL it was99.41% (ref.: Figure 16).

Under the conditions that HPE¢ 7.5 [m] and VPE¢ 15 [m] (95% confidence level) the Availability
of Positioning figures for any Single-Frequency SIS oDual-Frequency combination at Worst User
Location (WUL, ref.:Figure 17) and at Average User Location (AUL, ref.;Figure 18) are as follows:

1 in January. 99.96% (DF) and99.98% (SF)at WUL; 99.99% (DF) and(SF) at AUL,;
1 in February. 99.70% (DF) and99.18% (SF) at WUL99.93% (DF) and99.83% (SF) at AUL,;
1 in March: 99.7%% (DF) and99.98% (SF) at WUL99.7%%6 (DF) and99.98% (SF) at AUL.

The target MPL values have been increased in by the new [OS-SDD] to 87% at WUL and 90% at
AUL, respectively; these targets arethus met with large margin.

The avail ability figures ar e c omp ltoenmheyndt ed D wp o hi tni
performance, attainable when PDOP¢ 6. These metrics are notcurrently subject to an MPL target,

but are reported because of their relevance, being obtained by processing data from a network of

reference receivers(ref.: from Figure 19 up to Figure 24).
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For DuakFrequency combinations (E1/E5a and E1/E5b), the 95 percentile confidence level of
Horizontal and Vertical 3D Positioning Errors (HPE and VPE, correspondingly) did not exceed
2.04[m] and 3.48[m] during the whole quarter . The corresponding RMS valueswhich are also not
subject to an MPL assessmentare within respectively 1.40 [m] and 2.59 [m].

Regarding Publication of NAGUs, 14 NAGUshave been issuedin the reporting period , in all cases
respecting the requirements for their timeliness. According to the new [OS-SDD] the minimum

time for publishing a NAGUbefore the start of a scheduled event isincreasedto 48 hours (2 days)
and reduced to not more than 30 hours (1.25 days)after the occurrence of an unscheduled one.
Additional details about NAGU timeliness are presented in § 6.
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3 OPEN SERVICE RANGINRERFORMANCE

In this section of the report, the following performance figures for the Galileo Open Service are
provided:

3 Per-slot Availability of HEALTHY Signal in Spaceannually normalised MPL (ref.: Figure 1), as
well as monthly average (ref.: Figure 2) and monthly values for individual space vehicles (ref.:
Figure 3) which are provided for info , having no MPL target assgned,;

3 Galileo Signal in Space Ranging AccuracyMPL at 95% confidence level(ref.: Figure 6, Figure
7), and metric at 99.9% confidence leve| the latter delivered for info, being not subject to a
target (ref.: Figure 5, where it is compared with the MPL at 95%).

3.1 PERSLOT AVAILABILM OF HEALTHY SIGNAN SPACE

With the new [OS-SDD]in force since December 2021:

1 the MPL on the "Per-Slot" Availability of healthy SIS isincreasedto 92%, for both SF and DF
combinations.

The O0OAvailability of Hdéided ToHedch Galilgonoperationahsat8lppeancae 6 i s
nominal slot, as the percentage of time that the specific satellite broadcasts Galileo Open Service

Signals in Space(SIS)thatar e consi der.dhke SKEIStaus lis Tdfivedaccording to [0S
SDD]rules, regarding the configuration of specific L-band SIS status flags and the validity period

of Navigation messages.

Figurelpr ovi des the Signal in Space oOper sloto avai
averaged over the entire constellation during the reporting period and normalised annually. ® The
[0S-SDD] Minimum Performance Level (MPL) specifies 92%7 as the target value for this
constellation metric. The achieved performance is between98.64% (Single Frequency SIS &a and

Dual Frequency combination EXE5a in March) and99.21% (Single Frequency SIS EB, E5B and

Dual Frequency combination EXE5B in January).

6 The[OSSDDF 2 NB&aSSa |y alyydzZadt y2N¥YFfAAlIGA2YEY GKAOK
months. Monthly figures consider only those space vehicles that are declared active members of the
constellation diring the whole month.

" Ref..[OSSDD]§3.4.1 (Table 13)

Copyright © European Union, 2022
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PerSlot Availabilityof HEALTHY Signal in Spf&é - MPL, annually normalised
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averaged over the entire constellation during each month, but not normali sed; as such, this
performance measureis not subject to an MPL target and is provided for info:

PerSlot Availabilityof HEALTHY Signal in Sp##d - Monthly values
100 9970 99.70 9970 99.70 99,70 95.05 95.37 95.37 95.05 95.37 96.44 96.73 96.73 96.44 96.73
90
80
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E)
=)
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Z 40
30
20
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Figure2: 6%leact 6 availability of HEALTHY Signal
normalised

The availability of Galileo HEALTHY SIS, evaluated individually per frequency combination, satellite
and month (without any averaging/normalisation), is not subject to an MPL target.

During the quarter, referring only to satellites occupying nominal orbit slots, such availability never
achieved 100% simultaneously, for all space vehicles Commenting Figure 3, looking at th ose
monthly values for individual space vehicles
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1 inJanuary, no relevant event occurred,;

1 in February, GSAT0103 (E19) had healthy SIS availability of 40.9%, due an unplanne@vent
affecting its on-board clock ref.: NAGUs2022005, 2022007 and 2022008). Furthermore, GSAT
0208 (E08) had healthy SIS availability of 63.99% due to a planned orbit correction manoeuvre
(ref.: NAGUs2022006 and 2022010);

1 inMarch, GSAT0205 (E24) had healthy SIS availability not higher than 64.48% due to a planned
orbit correction manoeuvre (ref.: NAGUs2022010, 2022012, 2022013 ); the same happened
for GSAT 0209 (E09), with healthy SIS availability of 63.55% (ref.: NAGZ022011 and 2022014).

PerSatellite, monthly Worst Case Availabiligf HEALTHY Signal in Sp§ud

100
90
80
70
60
50
40
30
é&eb R > < > & > D‘:\f’ &8 »°

Availability [%]

G

® A o
& & &

I - S RS S 2> > S T, %
S S S & S & & S & < o Y

c?g\' e"‘;\ e"g\ & & & eﬁé & & & & e"é e"‘;\ e"é & & e"‘;\ c?é e”‘;\ e*«' & &
m Jan-22 Feb-22 = Mar-22
Figure 3 : Individual, 6Paxtre | | i-tasedSISwaitalsility of HEALTHY Signal in Space for the

reporting period

In addition, Figure 4 provides the monthly percentage of availability of "N" Space Vehicles
simultaneously transmitting a Healthy SIS with Age of Ephemeris ¢ 4 [hours].

In the case of N=22, the low percentage value of 19.91% in February is essentially determined by
GSAT0103 (E19) having an unplanned outage lasting 16.5 days, and GSA1208 (E08) undergoing
an orbit correction manoeuvre that took around 10 days; in March, 21.85% is mainly due to the
unavailability of GSAT-0209 (E09) and GSAJ0205 (E24), due to planned orbital correction

manoeuvres lasting respectively around 9 days and 11 days.
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Availability of "N" Space Vehicles, all transmitting a Healthy SIS
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Figure 4 : Monthly percentage of availability of "N" Space Vehicles transmitting a Healthy SIS

3.2 GALILEO SIGNAL IN S¥E RANGING ACCURACY

The Galileo Signal In Space Error (SISE) vector provides the instantaneous difference between the

Galileo satellite position/clock offset as obtained from the broadcast Navigation message, and the
Otrued satellite position/clock offset.

The true orbit path and clock performance are precisely reconstructed using sophisticated tools.

When projecting SISE to the user location, the obtained scalar value is also named Ranging

Accuracy and represents the ranging error affecting a user receiver.

The following figures show the 95" percentile of the monthly global average of the instantaneous

Ranging Accuracy, achieved for each Galileo operational satellite and Single Frequency/Dual

Frequency combinations. Projection of SISE is implemented at the nodes of a virtua grid,

representing all user locations within the Navigation Service coverage area.

Any signals carrying Navigation message information with Age of Time of Ephemeris beyond the

validity period of 4 hours are filtered out, as per [OS-SDD]and explained in 8.3.

Figure 6 and Figure 7 show the monthly 95% confidence level metric for Galileo Signal in Space
Ranging Accuracy, to be compared against the MPL target levels. Computationis@ p | i e d
space Ve hilsdtetités? and freguencyacbmbinations °, achieving the following results:

8 Satellitesn nominal slots plus Auxiliary Satellites.

9 Graphics provide worstase among all SIS (for Sinflequency) or between EA5a / EAE5b for

DualFrequency combinations
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9 for individual space vehicles inJanuary, worst case values 0f0.29 [m] for Dual Frequency and
0.66 [m] for Single Frequency. Thebest-case values over the month are 0.15 [m] and 0.21 [m],
respectively.

1 for individual space vehicles in February, worst case values 0f0.31 [m] for Dual Frequency and
0.98 [m] for Single Frequency. Thebest-casevalues over the month are 0.15 [m] and 0.21 [m],
respectively.

9 for individual space vehicles in March, worst case values 0f0.31 [m] for Dual Frequency and
0.80 [m] for Single Frequency. Thebest-casevalues over the month are 0.16 [m] and 0.25 [m],
respectively.

In order to achieve a better view of Galileo ranging performance, Figure 5 below provides the worst-
case Ranging Accuracyvalues at both 95% confidence level (as per[OS-SDD]MPL) ard at 99.9%
confidence level, the latter value not being subject to any target and given for information only.

Copyright © European Union, 2022
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Galileo Signal in Space Ranging Accurddiorst satellite, Dual Frequency [m]
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Galileo Signal in Space Ranging Accuradforst satellite, Single Frequency [m]
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Figure 5 : Worst-case, monthly Galileo SIS Ranging Accuracy (at 95and 99.9" confidence level

percentiles) ofor any satelliteo,
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Galileo Signal in Space Ranging Accuradforst satellite, Dual Frequency [m]
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Figure 6 : Monthly Galileo SIS Ranging Accuracy (9 per centi |l e) of or
during reporting period for worst -case, DuatFrequency (DF)

Copyright © European Union, 2022

any

16

sat
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Galileo Signal in Space Ranging Accuradfprst satellite, Single Frequency [m]
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Figure 7 : Monthly Galileo SIS Ranging Accuracy (9 per cent i 1l e) of or
during the reporting period for worst -case, SingleFrequency (SF)
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Compliance with the MPL in [OS-SDD] referring to 95% confidence level, is achieved in all cases,

with a specified maximum threshold of 7 [m] *° for the monthly performance of each individual

satellite.

Figure8depi cts the average oover all/l s a [O&-80Dj MPE s 6

target of 2 [m] ** is met by the Constellation average value.

Accuracy [m]
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Galileo Signal in Space Ranging AccurgCgnstellation averages [m]
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Figure 8 : Monthly Galileo SIS Ranging Accuracy (98 per cent i | e)

average), measured during the reporting period

10 Ref..[OSSDD]§3.3.1 (Table 9)
11 Ref..[OSSDD]§3.3.1 (Table 10)
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GALILEO SERVICEBOPEN SERVICEQUARTERLY PERFORMANCE REP®RIAN-FEBMAR 2022 x ISSUEL.0

4 UTC AND GGTO DISSEMATION AND DETERMINAION
PERFORMANCE

In this section of the report the following performance figures are provided:
3 Availability of the Galileo Time Correlation Parameters and of UTC Determination

3 Accuracy of Galileo Time Correlation Parameters

4.1 AVAILABILITY OF THGALILEO TIME CRRELATION
PARAMETERS AND OF CTIDETERMINATION

With the new [OS-SDD]in force since December 2021:
1 the MPL on the Availability of the Galileo OS UTC Time Dissemination isncreasedto 95%;

1 the MPL on the Availability of UTC Time Determination accuracy better than 31 ns (95%) is
increasedto 95%;

1 the MPL on GGTO Determination Availability target remains 80%and is no longer normalised
annually.

The Availability of the Galileo Universal Time Coordinated UTQ Time Dissemination Serviceis
defined as the percentage of time that the system provides at least one HEALTHYranging/timing
Signal in Space above a minimum elevation angle of 5 degrees.Figure 9 provides the Worst User
Location (WUL) Availability of such service, computed for a virtual grid of user positions over the
service coverage area.

As shown, the monthly (short-term) Availability of the Galileo UTC Dissemination Serviceachieved
100% during all three months of the reporting period. The MPL target, increasedto 95% *? in the
new [OS-SDD]is therefore fulfilled with the maximum margin.

Regarding the commitment concerning the Availability of UTC Time Determination Servicewith the
assigned accuracy threshold of 31 [ns], results for the observation period are given inFigure 10,
with a required percentage of successincreasedto 95% 3. Those targets for Availability are also
met with an availability of 100% during the entire quarter .

12 Ref..[OSSDD]§3.4.2 (Table 14)
13 Ref..[OSSDD]§3.4.5 (Table 18)
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Figure 9 : Monthly availability of the UTC Dissemination Service during the reporting period

Figure 10 : Monthly availability of the UTC Determination ¢ 31 [ns] during the reporting period
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The Availability of Galileo to GPS Time Offset (GGTOPetermination is the percentage of time that
the system provides at least one non-dummy GGTO" set of coefficients within the Navigation
message, acquiring 3S from a space vehicle seen above a minimumelevation angle of 5 degrees.

Figure 11 gives the availability of the GGTO Determination for Worst User Location (WUL),
computed for a virtual grid of user positions over the service coverage areaValues areno longer
normalised annually, as pernew [OS-SDD]MPL definition.

Figure 11 : Monthly Availability of the GGTO Determination, during the reporting period

The MPL 0f80% ** specified by [0OS-SDD]for the monthly performance is fully achieved.

Note: the GGTO Determination capability was reduced in Januarydue to the dissemination of
0 d u mnmBGOOcoefficients over 1 day (ref.: NAGUs2022001 , 2022002).

4 q5dzyYédé DD¢ h[OBSDDRSRAY¥SRDAYAE S2 {A{ L/5 AYy GSNXa
parameters binary slot(s) carried bye Navigation message.

15 Ref.: [OSSDD] §3.8..2 (Table20)

Copyright © European Union, 2022
21



4.2 ACCURACY OF GALILEDME CORRELATION PAMETERS

With the new [OS-SDD]in force since December 2021:

1 the MPLs on UTC Time and Frequency Dissemination Accuracy arao longer normalised
annually; their targets remain unchanged (respectively 30 [ns] and 3E13);

1 the MPL on GGTO Determination Accuracy target remains 20 [ns] (95%)but is no longer
normalised annually.

The Galileo Signal in Space Universal Time CoordinatedYTC Time Dissemination Accuracy and
the Galileo Signal in Space Universal Time Coordinated JTQ Frequency Dissemination Accuracy
are computed as the daily average error of the normalised time and frequency offset relative to
UTC for a user equipped with a Standard Timing / Calibration Laboratory Receiver *°.

Figure 12 shows the 95" percentile of the daily average of the UTC Dissemination Accuracy,not
further normalised *’, whilst observed over each period of 1 months.

Accuracy of the Galileo UTC Time Dissemination Service
(monthly 95%, not normalised)

40
35
O e e L L LT et T L L L P et L L LS 30
25
20
15

10 5.8 5.8 53
° O ] I

Jan-22 Feb-22 Mar-22

Accuracy [ns]

--- MPL Target Accuracy

Figure 12 : Monthly UTC Time Dissemination Accuracy95% confidence level

16 Note that the final UTC Barmination Accuracy experienced by the user will also be affected by ranging
errors, on top of the committed UTC Dissemination Accuracy

17 Ref.: [OSSDD] 8§3.3 (Tablel1)
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Figure 13 shows the 95" percentile of the UTC Frequency Dissemination Accuracyalso in this case
computed accumulating measurement data over a single month 8. Figure 14 shows the 95"
percentile of the daily average of the GGTO Determination Accuracy, alsoagain not any longer
normalised annually *°.

Accuracy of the Galileo UTC Frequency Dissemination Service
(monthly 95%, not normalised)

3.5E-13
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1E-13 4.9E14

5E-14 5.3E15 1.2E14

Accuracy

Jan-22 Feb-22 Mar-22

--- MPL Target Accuracy

Figure 13 : Long-term 95" percentile of UTC Frequency Dissemination Accuracy

As seen inFigure 12, the UTC (Time) Dissemination Accuracyachieves a very good performance
level, with a maximum offset of 5.8 [ns], which is well below the [OS-SDD]Minimum Performance
Level specification of 30 [ns]*'.

Regarding the UTC Frequency Dissemination accuracyFigure 13 shows that the measured 95"
percentile value is lessthan or equal to 4.9E 14, which is an order of magnitude better than the
[OS-SDD]MPL normalised annual ceiling of 3.0E 1318,

The Galileo to GPS Time OffsetGGTQ Determination Accuracy is computed as the daily average
of the difference between the GST-GPS Time Offset computed using the Galileo navigation
message and the true GSTGPS Time Offset.

About the GGTO Determination Accuracy, shown inFigure 14, the measured values are constantly
below 3 [ns] in the quarterly reporting period. These figures arewithin the [OS-SDD]MPL threshold
of 20 [ns]*°, computed with a confidence level of 95 %.

18 Ref.: [OSSDD] 8§3.3 (Tablel2)
19 Ref.:.[OSSDD]&3.5.1.2 (Table 19)
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